This study aimed to compare radiation only or chemo radiation treatment of local advanced cervical cancers by examining the initial response of tumors and acute side effects. An initial assessment employed value based medicine (VBM) by obtaining utility values for both types of therapy. The incidences of acute lower gastrointestinal, genitourinary, and hematology side effects in patients undergoing chemoradiation did not differ significantly from those undergoing radiation alone. Utility values for patients who underwent radiation alone were higher compared to those who underwent chemoradiation. It was concluded that the complete response of patients who underwent chemoradiation did not differ significantly from those who underwent radiation alone.
Introduction
Globocan 2008 stated that cervical cancer was ranked 3 rd of all malignancies in women and 7th of all malignancies worldwide [1] . The National Hospital Centre Cipto Mangunkusumo, Indonesia, (RSCM) found that as many as 76.7% of patients with cervical cancer presented at an advanced stage (≥ stage IIB) [2, 3] . In 1999, the National Cancer Institute, USA, (NCI) recommended a combination of radiation and concurrent chemotherapy for the treatment of local advanced cervical cancer.
This was based on five randomized clinical trials that showed that radiation with concurrent chemotherapy (chemoradiation) resulted in better survival rates of local advanced cervical cancer [4] . However, the success of this therapy is currently unsatisfactory and controversial especially in developing countries. Therefore, this study examined the results of radiation only or chemoradiation treatment for local advanced cervical cancers by analyzing the initial response of tumors and acute side effects, as well as conducting an initial assessment of value based medicine (VBM) by obtaining utility values for both types of therapy.
Materials and Methods
This was a retrospective cohort study designed to determine the clinical response of tumors and the acute toxicity of patients with advanced local cervical cancer undergoing radiation or chemoradiation, as well as comparing the two therapies and analyzing influential prognostic factors. A cross-sectional study was also undertaken to obtain utility values for both modalities using a utility questionnaire. Affordable populations were all patients with advanced local cervical cancer (IIB-IIIB) undergoing 2
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The 1st Physics and Technologies in Medicine and Dentistry Symposium IOP Publishing IOP Conf. Series: Journal of Physics: Conf. Series 884 (2017) 012120 doi :10.1088/1742-6596/884/1/012120 treatment at the RSCM Radiotherapy Department. Compared to the total sampling size expected at the end of the study, the sample size obtained was sufficient to obtain above 80% strength. Inclusion criteria comprised patients with advanced local cervical cancer (based on the International Federation of Gynecology and Obstetrics (FIGO) staging of anatomical pathologies IIB, IIIA, and IIIB) undergoing radiation therapy with a curative dose; chemoradiated patients who had undergone chemotherapy for at least three cycles who had not been participants in previous research; and patients who could be reached by telephone (for the utility study). Exclusion criteria comprised patients with comorbidities; patients whose medical records and data could not be traced or was incomplete; and patients who did not complete radiotherapy, complete follow-up, or were unable to communicate well.
Results and Discussion

Retrospective Cohort
In accordance with the inclusion criteria, the number of cases involved in the analysis was 210 consisting of 140 radiation only patients and 70 chemoradiation patients. The distribution of clinical characteristics is shown in Table 1 . Response to therapy was differentiated into complete, partial, stable, and progressive based on the largest change in tumor dimension prior to treatment compared to three months after completion of therapy (Table 2) . In the overall analysis, there was no significant difference in tumor response between radiation alone and chemoradiation. However, the percentage of patients undergoing more chemoradiation had a complete response. In India, Chufal et al. also performed an assessment of three months of postintracavitary radio therapy response to locally advanced-stage cervical cancer for patients treated by radiation alone vs. radiation plus cisplatin (40 mg/m 2 /week) vs. radiation plus gemcitabine (300 mg/m 2 /week), and obtained complete response results for each type of therapy of 80%, 68.8%, and 93.2%, respectively. Based on their significance analysis, there was no difference in three-month posttreatment therapy responses between radiation alone and radiation plus cisplatin, with a p-value of 0.225 [5] . In a randomised phase III trial, the GOG compared radiotherapy with concurrent fluorouracil plus cisplatin versus hydroxyurea in stage IIB-IVA cervical cancer. This trial (GOG 851) showed an increased progression of free survival (P =0.033), overall survival (67% versus 57%), and a better toxicity profile for the experimental arm compared to hydroxyurea [6, 7] . However, the studies combined the results in general, and the final conclusion of all the studies found that concomitant chemoradiation therapy with cisplatin (cisplatin alone; cisplatin and 5-fluorouracil (5-FU); cisplatin, 5-FU and hydroxyurea (HU)) showed better results than just radiation therapy or with chemoradiation in a non-cisplatin-based combination [6] [7] [8] [9] [10] . However, a 6th major randomized study conducted by the NCI reported that chemoradiation did not significantly improve progression-free survival or overall survival [11] .
From this result, we can see that chemoradiation with cisplatin when compared with radiation therapy alone did not show superiority in terms of 3-month post-treatment tumor response. This may have been caused by several factors such as the number of cycles of chemotherapy and long outcome treatment times (OTTs). In this study, the majority of the samples underwent chemotherapy for three cycles. This was related to the general state of the patient as governed by the side effects of previous chemotherapy that required longer recovery periods. Tharavichitkul et al. reported that there was poor local control in patients undergoing chemotherapy for less than six cycles, but there was no significant difference in disease-free survival and distant metastasis-free survival [12] . The chemoradiation (80%) in this study was prolonged by OTTs > 56 days. This may have been caused by acute side effects experienced by the patient that resulted in delayed radiation. Previous studies showed that a 1-day extension would result in a loss of local control of 1.2% that would further lead to lower survival [13, 14] .
The treatment side effects analyzed in this study were acute lower gastrointestinal, genitourinary, and hematology that were observed weekly up to three months after completion of treatment. These acute side effect categories are based on radiation therapy oncology group (RTOG) criteria. The data of side effects is shown in Tables 3, 4, and 5. In terms of the total number of patients, the percentage with grade 0 acute lower gastrointestinal, genitourinary, and hematology adverse effects was greater in those who underwent radiation alone (i.e., 15.0% vs. 17.1%, 64.3% vs. 62.9%, and 13.6% vs. 7.1%). There were no acute grade 4 side effects. Acute grade 3 hematologic side effects were found in a higher percentage of patients who underwent chemoradiation (60%) compared to radiation alone (40%). These results suggest that chemoradiation was tolerable. This concurs with Kirwan et al.'s systematic review of acute and advanced side effects of concomitant chemoradiation of cervical cancer. They concluded that the acute side effects of chemoradiation treatment are still acceptable given the survival advantage [15] . 
Utility Questionnaire
The questionnaire results identified 29 patients who could be included in this study. Fourteen patients had undergone radiation only and 15 had undergone chemoradiation (Table 6 ). After interviewing the research participants, an estimate of the utility values for both types of therapy was obtained. Utility value for radiation alone was 0.85 and 0.72 for chemoradiation. Utility values in this study describe a person's subjective functional situation (i.e., how the state of health or the current state of the disease effects daily activities). The reason for selecting the current state was to reduce recall bias. Jewell et al. analyzed utility values of early-stage cervical cancer and treatment options. From the results of their study, it appeared that patients who preferred less invasive therapy and chemoradiation scored lower, even when compared with surgery [16] . Based on the analysis of clinical characteristics between the two groups; there was no significant difference in clinical character. While, in the analysis of clinical characteristics, the relationship with utility value exhibited a significant difference in recurrence character. It appears that the presence or absence of recurrence can affect the difference in utility values obtained. In recurrent patients, it has a lower value. This was also shown by Shih et al. who analyzed utility values in breast cancer patients and concluded that patients with local and far-reaching recurrences have lower utility values [17] . Nafees et al. also found that patients with non-small cell lung cancer with progressive or moderate disease being treated with second-line chemotherapy also had low utility values [18] . The next stage of the VBM assessment determined quality adjusted life years (QALYs). QALYs were obtained by multiplying lifetime (in years) by utility value for certain states of health. From six randomized trials, a gynecologic oncology group (GOG) 12 trials with weekly cisplatin obtained a median survival of four years with chemoradiation when compared to standard therapy. Median survival for radiation alone (Morris et al.)was three years. From these results, it appears that chemoradiation provides an additional 0.33 QALYs. Cost calculations are required to establish if an intervention is cost effective. The result of the QALYs benefit does not make a significant difference. Where the cost of chemoradiation is more than radiation alone, chemoradiation appears to be meaningless in value (cost-effective) from the standpoint of economic health analysis. This preliminary review requires further study because the sample size was very small and may not represent the wider population.
Conclusion
It can be concluded from this study that the complete response in patients undergoing chemoradiation did not differ significantly to those undergoing radiation alone. The incidences of acute lower gastrointestinal, genitourinary, and hematology side effects in patients undergoing chemoradiation did not differ significantly from those undergoing radiation alone. Utility values for patients who had undergone radiation alone were higher compared to those who had undergone chemoradiation. The increase in QALYs was obtained for chemoradiation by taking into account the cost incurred. 6 
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Chemoradiation was not cost-effective when compared with radiation only. Further research is needed to compare overall survival, disease-free survival, and progression-free survival rates between radiation alone and chemoradiation. Further research is also required to perform adverse effect analysis comparing radiation alone to chemoradiation. In addition, further research that examines the value of utility, especially in local cervical cancer staging categories of certain health conditions, is also required.
